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Early observations…



Fishery data
• Size/biology
• Catch distn
• CPUE 
• Fleet dispersion

Model and 
Mgt advice
• Selectivity
• SRR 
• Mgt quantities
•B

MSY
• F

MSY

ACLIM products
• Hindcast
• GCM scenarios
• Downscaled regional 

projections

Survey Results
• Size-age, 

biological
• Biomass trends
• Species distn
• Environmental

characteristics

?
?



Bottom
Temperature

Pacific cod
Density



Pacific cod appear to be spatially structured 
by bottom temperature

to some degree…what about pollock?



Shifts in pollock 
distribution
•NMFS summer bottom trawl survey

• Fishery INDEPENDENT

•VAST model estimates
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Shifts in pollock 
distribution
•NMFS summer bottom trawl survey

• Fishery INDEPENDENT

•VAST model estimates
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Another survey 
product:
Bottom
Temperature

Sean Rohan and Lewis Barnett R package
https://github.com/afsc-gap-products/coldpool

df_cpe <- coldpool:::cold_pool_index |>  
dplyr::select(year=YEAR,CPE=AREA_LTE2_KM2)
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Yes, groundfish distribution appears to be affected by temperature

at least for pollock and cod

And driver likely the cold-pool extent (CPE)



Fishery data
• Size/biology
• Catch distn
• CPUE 
• Fleet dispersion

Model and 
Mgt advice
• Selectivity
• SRR 
• Mgt quantities
•B

MSY
• F

MSY

ACLIM applications
• Hindcast
• GCM scenarios
• Downscaled regional 

projections
• CEATTLE

Survey Results
• Size-age, 

biological
• Biomass trends
• Species distn
• Environmental

characteristics

?

😁



Operational suite of coupled socio-ecological models for 
climate fisheries hindcasts, forecasts, projections and 
Management Strategy Evaluation 

www.fisheries.noaa.gov/alaska/ecosystems/alaska-climate-integ
rated-modeling-project

What is the Alaska Climate Integrated Modeling Project?

Hollowed et al. 2020. Frontiers in Mar. Sci.  doi: 10.3389/fmars.2019.00775 

https://www.fisheries.noaa.gov/alaska/ecosystems/alaska-climate-integrated-modeling-project
https://www.fisheries.noaa.gov/alaska/ecosystems/alaska-climate-integrated-modeling-project




The Alaska Climate 

Integrated Modeling Project



Whitehouse et al. 2021

https://www.frontiersin.org/articles/10.3389/fmars.2021.624301/full


Whitehouse et al. 2021

https://www.frontiersin.org/articles/10.3389/fmars.2021.624301/full


CEATTLE (Eastern Bering Sea)

� Operational advice
o Appendix to BSAI pollock 

assessment (2016 to now)
o M2 index for EBS ecosystem 

status report (2016 to now)
o M2 index for ESP (2020 to now)

� Research
o ACLIM - climate MSE
o Lenfest NFS
o Lenfest ocean wealth

Kirstin Holsman



Increase in energetic demand (ration)

Warm temp 🡪 
increases in individual 
ration 

Kg
/y

r

Kirstin Holsman



Declines in predation index

Warm temp + high 
predator biomass 
= high predation

Warm temp + low 
predator biomass 
= lower predation

Kirstin Holsman



Pollock Predation Mortality

Cannibalism

Arrowtooth 
predation on 
pollock



Fishery data
• Size/biology
• Catch distn
• CPUE 
• Fleet dispersion

Model and 
Mgt advice
• Selectivity
• SRR 
• Mgt quantities
•B

MSY
• F

MSY

ACLIM products
• Hindcast
• GCM scenarios
• Downscaled regional 

projections

Survey Results
• Size-age, 

biological
• Biomass trends
• Species distn
• Environmental

characteristics

?

😁



Bering Sea
Pollock
Fishing 
conditions

Trends in 
weight
frequency 
of catch

Winter                                 Summer



B-season

Tow-by-tow mean 

weight frequency
by week



B-season catch patterns

Deeper dive into 
observer data 



B-season catch patterns

Shore-based catcher-vessels

At-sea catcher
 processors



v

B-season catch patterns

Shore-based



B-season catch patterns



How much is 
due to 
shifted pattern 
of fishing?



B-season catch patternsCatcher-processors



B-season catch patterns



B-season catch patterns



B-season catch patterns

Shore-based



Another survey 
product:
Bottom
Temperature

Sean Rohan and Lewis Barnett R package
https://github.com/afsc-gap-products/coldpool

df_cpe <- coldpool:::cold_pool_index |>  
dplyr::select(year=YEAR,CPE=AREA_LTE2_KM2)

How does it compare to fishery data?



Fishery data vs cold pool extent
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Survey data vs cold pool extent



Relative survey CPUE



Fishery data
• Size/biology
• Catch distn
• CPUE 
• Fleet dispersion

Model and 
Mgt advice
• Selectivity
• SRR 
• Mgt quantities
•B

MSY
• F

MSY

ACLIM products
• Hindcast
• GCM scenarios
• Downscaled regional 

projections

Survey Results
• Size-age, 

biological
• Biomass trends
• Species distn
• Environmental

characteristics

?😁



2011 Stock 
assessment

• EBS pollock



How may temperatures affect fishing 
patterns
•And stock characteristics



dx.doi.org/10.1139/cjfas-2012-0265 From Haynie and Pfeiffer 2013

http://dx.doi.org/10.1139/cjfas-2012-0265
https://cdnsciencepub.com/doi/10.1139/cjfas-2012-0265


Included 
CPUE

• Updated



• Fishery partial-Fs

•How do they affect Fmsy estimates?



F
MSY

• By year and latitude
(and F

MSY
)

text size ∝ mean
age-at-selection



F
MSY

• By year and latitude
(and mean selected age)

text size ∝ F
MSY

Age at selection anomaly





Age at selection 
anomaly



¯\_(ツ)_/¯ 
Age at selection 

anomaly



Fishery data
• Size/biology
• Catch distn
• CPUE 
• Fleet dispersion

Model and 
Mgt advice
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